EPI 203 Journal Club


Gene and Diabetes-centric Glossary

The following are a list of some terms used in the Nitz et al. Journal Club article.
Allele – One of the variant forms of a gene at a particular locus, or location, on a chromosome. Different alleles produce variation in inherited characteristics such as hair color or blood type. An individual with two identical copies of the same allele are termed homozygous for that allele (e.g., Arg/Arg) and individuals with two different alleles for a gene at a given locus are called heterozygous (e.g., Arg/His).

Genotype – When describing a specific genetic variation, one’s genotype refers to the two possible alleles an individual may carry for that gene variation. This term can be defined more broadly as genetic constitution of an entire organism. Whereas genotype refers to the characterization of an individual at the intrinsic genetic level, the term phenotype refers to outward or visible characteristics.  

Candidate gene – A candidate gene is suspected of being involved in the expression of a human trait such as a disease.  A candidate gene study is used to formally evaluate the role of the candidate gene in the disease in question.  In a candidate gene study, there are typically only a few genes assessed.  In contrast, a genomewide association study (GWAS) assesses whether there is any association between genotype and disease among thousands of genes.  
Hardy-Weinberg Law – This refers to the concept that both gene frequencies and genotype frequencies will remain constant from generation to generation in an infinitely large, interbreeding population in which mating is at random and there is no selection, migration or mutation. In human genetic population studies, this principle (i.e., Hardy-Weinberg Equilibrium) is used to test for technical errors in genotyping as technical errors are a more likely explanation for a deviation from expected genotype proportions than is a true violation in the H-W principle.  In other words, any deviation from the expected H-W probabilities are concerning for technical error in genotyping.  This process is operationalized by applying a goodness-of-fit chi-square test to the gene frequencies in the control population.

Single nucleotide polymorphism (SNP) –  DNA consists of series of nucleotides, each of which has a nitrogenous base.  There are four bases in total:  the purine bases adenine (A) and guanine (G) and the pyrimidine bases cytosine (C) and thymine (T).  A change in which a single base in the DNA differs from the usual base at that position (e.g., from A to C [i.e., A>C)], and occurs at a frequency ranging from 1%-50% in the population is called a single nucleotide polymorphism or “SNP”. SNPs are common in human DNA and occur at a frequency of one every 1,000 bases. These variations can be used to track inheritance in families or in populations. SNP is pronounced "snip".  A SNP which produces the same protein sequence is called a synonymous polymorphism (sometimes called a silent mutation). If a different polypeptide sequence is produced the polymorphism is called a non-synonymous polymorphism.  
· Example: Arg298His – This antiquated usage is the shorthand for describing a gene variation which results in an alteration of the amino acid sequence.  It employs the 3-letter abbreviation for amino acids, although single-letter abbreviations for amino acids are also used. A complete list of these abbreviations can be found in most biochemistry texts or by pointing your web browser to http://www.chem.qmul.ac.uk/iupac/AminoAcid/AA1n2.html. The first amino acid before the number (e.g., Arg) lists the amino acid that is most commonly observed in the population and the number that follows (e.g., 298) indicates the position of that amino acid in a given protein sequence. The amino acid that follows (e.g., His) the numeric position indicates the amino acid found at this position in the person who harbors this mutation (i.e., it describes the uncommon allele).

· Example: g.-417G>T –  This is another short hand description of a SNP.  In this example, it refers to a G to T substitution at nucleotide 417 upstream of the ATG translation initiation codon. 

· Example: rs884115 – A newer universal SNP identification system adopted by the Human Genome Project. All newly reported SNPs are assigned an rsID (reference sequence identification); eventually all older SNPs that predate the HGP will also be assigned rsIDs. 

· Example: NM_025072 – An accession number assigned to sequences of nucleotides (DNA or RNA) or protein. This identifier is quite useful because a given chromosomal region or even gene can have several difference versions (i.e., most are real sequence differences between individuals and some are artifacts) of the sequence deposited in the various public databases.

Haplotype – The set of alleles that are closely linked in a small chromosomal region and inherited as a unit, providing a distinctive genetic pattern that is generally more complex than a single gene variation, or polymorphism. For example, 2 nearby SNPs (each with 2 possible alleles) can be combined to form as many as four haplotypes.

Linkage disequilibrium (LD) – LD is a property of where physically nearby genes tend to segregate together from generation to generation, on average.  This property is expressed by various measures of correlation (r2, Lewontin’s D’ [a scaled correlation where 0 means no association and 1 means a 1 to 1 relationship]). These statistics are usually calculated in a pair-wise fashion to gain insight as to the more complex organization of variations into haplotypes.

Haplotype Map (HapMap) – An online compendium of SNPs and their haplotypes as estimated from modest population samples. For more information, see http://www.hapmap.org.

Haplotype-tagging SNPs – A property of having several closely linked SNPs across most genes of the human genome is the fact that characterizing a subset of sentinel SNPs at some locations can tell you much about its neighbors.  One goal of the HapMap Project was to characterize a non-redundant set of physically linked SNPs across the entire genome in order to reduce the number of markers one would have to evaluate in order to properly interrogate a gene of interest.  These SNPs were selected to capture the common haplotypes at each locus of interest. 

Other terms of note related to diabetes in the Nitz et al. article:

HOMA –  refers to homeostatic model assessment.  It is a method used to quantify insulin resistance and beta-cell function.  HOMA-IR measures degree of resistance to insulin.  HOMA-%B is a method to estimate beta cell function.  Beta cells produce insulin and are thus a critical element in diabetes pathogenesis.  
Impaired glucose tolerance (IGT) – This refers to a pre-diabetic state of altered glucose metabolism.  Among other things, it can be caused by some problem with insulin resistance.  It precedes the onset of type 2 diabetes mellitus.
Normoglycemic –  Refers to normal levels of glucose in the blood.  
